The Post-Entry Performance of Cohorts of Export Starters in German Manufacturing Industries * This paper investigates four cohorts of firms from German manufacturing industries that started to export in the years between 1998 and 2002 and follows them over the five years after the start. Export starters are a rare species and they are small on average compared to incumbent exporters. Between 30 percent and 40 percent of the starters became continuous exporters; some starters stepped out and back into exporting, many of them more than once. The share of total exports contributed by export starters of a cohort is tiny in the start year, and it remains so over the years to follow, although those starters that were exporters in year t+5 had a share of exports in total sales that was more than twice as high as the average share of exports in total sales among the export starters of the same cohort in year t. Contrary to the market selection hypothesis there is no evidence that productivity in the start year is systematically related to survival in the export market. There is no evidence for a negative impact of a smaller firm size in the start year on the chance to survive on the export market. Starting with a higher share of exports in total sales, however, tends to increase the probability to stay on the export market.
Motivation
Every year firms that did sell their products on the national market only in the past start to export -they make the transition from the status of a non-exporter to an exporter. Numerous studies document the number of status switchers 1 and investigate the determinants of starting to export, pointing to, among others, selfselection of more productive firms into exporting. 2 The post-entry performance of export starters, however, is much less comprehensively documented and only incompletely understood. Snips of empirical evidence are available from different strands of the literature on international firm activities:
-Studies that decompose the change in total exports between two years into changes attributable to firms that exported in the second year but not in the first year, that increased (decreased) exports between the two years, and that exported in the first year but not in the second year document the impact effect of export starters on the net change in total exports in the first year of exporting. This impact effect varies widely between countries and over time. 1 Germany, one of the leading actors in the world market for goods and services, is a case in point.
Based on a comprehensive panel for all enterprises liable to turnover taxes (described in detail in Vogel (2008) ) that covers the years 2001 to 2006 Vogel et al. (2010 -Empirical investigations on export exits test the so-called market selection hypothesis that argues that firms from a cohort of export starters that still export after a couple of years were more productive in the start year than firms from the same cohort that stopped exporting in between. Empirical results so far are mixed and not in favour of the market-selection hypothesis for each cohort of starters. 5 In a different approach data on firms that start exporting are used and the duration of export activity until exit from the export market is modelled with duration analysis methods.
These studies demonstrate how the duration of survival on the export market is related to firm characteristics. 6 The bottom line, then, is that we have no comprehensive empirical evidence on the fate of cohorts of export starters over the years after the start and their contributed 2.13 percent to a net change in exports of 8.17 percent. Gleeson and Ruane (2007) show that in Ireland this effect was much larger -export starters contributed 12.82 percent to a net change in exports of 34.66 percent in 1999/2000, and a positive impact of 3.11 percent when total exports decreased by 26.18 percent. For the US, Bernard and Jensen (2004b) show that in the export boom of 1987 -1992 most of the increase in exports came from increasing export intensity at existing exporters rather than from new entry into exporting; similar results are reported by ) for 1995 -2003 . For Columbia, Eaton et al. (2008 report that newly exporting firms by and large do not add much to export growth. Both studies mentioned that look on the fate of cohorts of export starters over the years after the start and their contribution to total exports over time are for developing countries. This paper contributes to the literature by investigating four 7 While there is no comprehensive empirical evidence on the post-entry performance of cohorts of export starters the fate of cohorts of newly founded firms over the years after market entry and their contribution to total employment is documented in a large number empirical studies (see the survey by Caves (1998, section 2. 3) and the papers in the special issue of the International Journal of Industrial Organization edited by Audretsch and Mata (1995) . For a study of cohorts of entrants in German manufacturing industries see Wagner (1994) . Recent research includes papers in a special issue of Small Business Economics edited by Stam (2010) ).
cohorts of firms from German manufacturing industries that started to export between 1998 and 2002 and follows them over the five years after the start.
To preview the most import results, it turns out that export starters are small on average compared to incumbent exporters and a rare species in West Germany, where about one percent of all enterprises started to export in each year between 1998 and 2001. This share is somewhat higher though still small in East Germany.
Between 30 percent and 40 percent of the starters became continuous exporters that were selling on the international market in all five years after starting to export. Some stepped out and back into exporting in between, many of them more than once. The share of total exports contributed by export starters of a cohort is tiny in the start year, and it remains so over the years to follow, although those starters that were exporters in year t+5 had a share of exports in total sales that was more than twice as high as the average share of exports in total sales among the export starters of the same cohort in year t. Contrary to the market selection hypothesis there is no evidence that productivity in the start year is systematically related to survival in the export market. There is no evidence for a negative impact of a smaller firm size in the start year on the chance to survive on the export market. Starting with a higher share of exports in total sales, however, tends to increase the probability to stay on the export market.
The rest of the paper is organized as follows. Section 2 informs about the data used and the way export starters are identified. Section 3 looks at the cohorts of export starters in the start year. Section 4 documents the post-entry performance of the cohorts of export starters over five years after the start. Section 5 discusses the role of productivity in the start year for post-entry performance on the export market.
Section 6 investigates the role of firm size and of the share of exports in total sales in the start year for surviving on the export market. Section 7 concludes.
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Data and identification of export starters
The empirical investigation uses data from an unbalanced panel of enterprises that is built from cross section data collected in regular surveys of establishments by the Statistical Offices of the German federal states. Establishment data were aggregated to the enterprise level. The surveys cover all establishments from manufacturing industries that employ at least twenty persons in the local production unit or in the company that owns the unit. Participation of firms in the survey is mandated in official statistics law.
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In this data set, export refers to the amount of sales to a customer in a foreign country plus sales to a German export trading company; indirect exports (for example, tires produced in a plant in Germany that are delivered to a German manufacturer of cars who exports some of his products) are not covered by this
definition.
An export starter is defined as an enterprise that produced and sold goods in Germany but that did not export during three years from year t-3 to year t-1 and that exported in year t. These export starters were followed over the next five years until year t+5. In each year between year t+1 and t+5 a firm from a starter cohort could either be an exporter, or a non-exporter selling its products in Germany only, or no longer in the panel of manufacturing enterprises.
Note that a firm that is no longer in this panel might have been closed down, but that this is not the only reason for not being in the panel in a year -the number of employees in an enterprise might have decreased below the cut-off point of twenty and participation in the survey, therefore, was no longer mandatory for the firm; or the 7 firm might have moved to the services sector or to agriculture due to a change in the share of its most important economic activity in its total sales from manufacturing to another industry; or the enterprise might have relocated across the German border.
Information on the reason why a particular enterprise is no longer in the panel is, unfortunately, missing in the data at hand. Although this is a little bit sloppy, we will refer to firms that are no longer in the panel in a particular year as firms that are no longer in the market.
The panel covers the years from 1995 (when a new industry classification was introduced) to 2006. According to the definition of an export starter used in this paper we need a time-window of 9 years -three years before the year of the export start and five years after the start. Therefore, with the data at hand four cohorts of export starters can be identified for year t equal to 1998, 1999, 2000, and 2001 . Each cohort covers all manufacturing enterprises that start to export in year t, provided that the enterprise has been covered by the survey in the start year and the three years before. Therefore, enterprises with less than twenty employees in one of the years from year t-3 to year t and that started to export in year t are not included in the starter cohort from year t. This means that both very small export starters and firms that are "born globals" -enterprises that started to export during the first three year after entry in the market -are not covered in this study.
Given that the former communist East German economy still differs in many respects, and especially with regard to exporting, from the West German economy even many years after the re-unification in 1990, this study looks at West German and East German manufacturing enterprises separately.
3.
A portrait of export starters in the start year
As a first step in the empirical investigation of the four cohorts of export starters the starters are compared with incumbent exporters and non-exporting enterprises in the start year. West Germany. For East Germany we find in three out of four cohorts more pronounced differences between the average size of export starters and nonexporters in favor of the export starters, although the difference is not statistically significant from zero at a usual error level of five percent.
[ Table 2 near here]
Export starters tend to be less productive than incumbent exporters on average in the start year. As shown in panels A.3 and A.4 and in panels B.3 and B.4 of table 2 this holds both for West Germany and for East Germany, although not all of these differences are statistically significantly different from zero at an error level of five percent. In West Germany export starters from all cohorts were more productive than non-exporters on average; this difference, however, was only statistically significantly different from zero for the first two cohorts investigated here. In East Germany, the comparison of export starters and non-exporters leads to a somewhat different picture -the difference was not always in favor of the export starters, and never statistically significant. These results are in line with the findings reported in Wagner (2007) that point to some empirical evidence for self-selection of more productive plants 10 into exporting in West Germany but not in East Germany.
A comparison of differences at the mean between export starters, incumbent exporters and non-exporters is a useful first step, but one should not stop there. A look at selected percentiles of the size distribution and the productivity distribution for export starters, incumbent exporters and non-exporters reveals that firms from all three groups were highly heterogeneous in each year. Germany and in East Germany. An empirical study of heterogeneous firms should look at differences in the whole distribution of the variable under investigation between groups of firms, not only at differences at the mean. As Moshe Buchinsky (1994: 453) put it: "'On the average' has never been a satisfactory statement with which to conclude a study on heterogeneous populations."
The hypothesis that the distributions of firm size and labour productivity differ between export starters, incumbent exporters and non-exporters, and the direction of the stochastic dominance of one distribution over the other, can be tested by the Kolmogorov-Smirnov test. This non-parametric test for first order stochastic dominance of one distribution over another was introduced into the empirical 10 Note that in Wagner (2007) data for plants (local production units) that started to export in the years between 1998 and 2004 were used, and productivity differentials between export starters and nonexporters were measured in t-3, t-2 and t-1, while this study uses enterprise level data and looks at productivity differentials in year t.
literature on international firm activities by Delgado, Farinas and Ruano (2002) . Let F and G denote the cumulative distribution functions of firm size (or productivity) for two groups of firms (say, export starters and incumbent exporters). First order stochastic dominance of F relative to G is given if F(z) -G(z) is less or equal zero for all z with strict inequality for some z. Given two independent random samples of plants from each group, the hypothesis that F is to the right of G can be tested by the and non-exporters that are favourable for non-exporters in these years. These results differ from the results based on a comparison of the mean number of employees in both groups.
[ Table 3 near here]
Post-entry performance of cohorts of export starters
What happened to the export starters in the years following their step on the international markets for goods? Table 4 presents information on the fate of starters over the next five years. The post-entry performance documented there is remarkable similar over the cohorts 11 and for West Germany and East Germany.
Between 30 percent and 40 percent of the starters became continuous exporters that were selling on the international market in all five years. Some stepped out and back into exporting in between, many of them more than once. 12 Between one in five and one in three firms from a cohort were no longer active in the market at all five years after the export start.
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[ Table 4 near here]
The share of total exports contributed by export starters of a cohort is tiny in the start year, 14 and it remains so over the years to follow. The fact that this share does not decrease over time in general (with the exception of the starter cohorts 11 This similarity might be related to the fact that the macroeconomic conditions over the different fiveyear periods after the start year were quite similar for the four cohorts; the average rate of growth of real GDP over the post-entry period was 1.2 percent, 1.1 percent, 0.6 percent and 1.0 percent for the starter cohorts 1998 , 1999 , 2000 and 2001 , respectively (Institut der deutschen Wirtschaft 2010 . 12 A table in the appendix lists the detailed patterns of firms from the starter cohort of 1998 in West
Germany. There are 37 different pattern -96 firms exported in every year; 27 exported only once in year t and sold their products in Germany only in the four other years; 15 exported in t+1 and t+2 and were no longer active an either the national market or the export market in the years between t+3 and t+5; many pattern indicate that firms stepped out and into the exporting over the years. The picture is similar for the other cohorts investigated in this study. 13 As discussed in detail in section 2 above, "no longer active in the market" is a little bit sloppy because the enterprise might as well be too small to be covered by the survey in a year, or relocated to services, agriculture, or a foreign country. 14 Note that this evidence for a tiny impact effect in the start year corresponds to the findings in Wagner (2004) for local production units from one German federal state, Lower Saxony.
1998 and 1999 in East Germany) indicates that the decline in exports due to enterprises that stop to export is at least compensated, and in some cases overcompensated, by an increase in the exports of enterprises that continue to sell products outside Germany.
A comparison of the share of exports in total sales for export starters and incumbent exporters in the start year and five years after the start shows that this share is considerably larger for incumbent exporters in both years in West Germany and in East Germany (see table 5 ). This difference is statistically significant at the mean according to a t-test, and the Kolmogorov-Smirnov test indicates that this holds over the whole distribution of export shares between the two groups.
[ Table 5 near here]
Over time, the difference in the share of exports in total sales between old and new exporters declined. Those starters that were exporters in year t+5 had a share of exports in total sales that was more than twice as high as the average share of exports in total sales among the export starters of the same cohort in year t, while the share of exports in total sales of the old exporters increased to a much lesser degree.
This sharp increase in the share of exports in total sales among the former starters that survive on the world market, however, does not lead to a corresponding increase in the share of exports by enterprises from a starter cohort in total exports. The overall impact of export starters from an entry cohort on total exports in German manufacturing is tiny not only in the start year but over the next five years (at least), too.
5.
The role of productivity in the start year for post-entry performance on the export market
The descriptive analysis of cohorts of export starters over the five years after the export start reveals that between 30 percent and 40 percent of the starters became continuous exporters that were selling on the international market in all five years and that about 50 percent were exporting in t+5, the last year under investigation. What makes a difference between those export starters that continue to export and those that do not? A starting point to organize an empirical analysis of these questions is a model by Hopenhayn (1992) that shows how firms with different levels of productivity make different decisions to enter, exit, or stay in a product market.
Hopenhayn (1992) considers a long-run equilibrium in an industry with many price-taking firms producing a homogeneous good. Output is a function of inputs and a random variable that models a firm specific productivity shock. These shocks are independent between firms, and are the reason for the heterogeneity of firms. There are sunk costs to be paid at entry, and entrants do not know their specific shock in advance. Incumbents can choose between exiting or staying in the market. When firms realized their productivity shock they decide about the profit maximizing volume of production. The model assumes that a higher shock in t+1 has a higher probability the higher the shock is in t. In equilibrium firms will exit if for given prices of output and inputs the productivity shock is smaller than a critical value, and production is no longer profitable.
Following Aw, Chung and Roberts (2000) , although not specific to the export market, the Hopenhayn-model can be used to formulate a testable hypothesis on the role of productivity levels at time t for survival in the export market that can be viewed as another market besides the national market for the goods produced by the firm. In the model there is persistence with regard to the productivity shock.
Therefore, a firm that starts with a low productivity will have a greater chance to experience a low productivity in the future, and a higher chance of failure. Contrary to that, a firm starting with a high productivity will tend to continue to have a high productivity, and a high chance to survive. "More productive" means that, measured at time t when the firms started to export, the productivity distribution of surviving exporters from a cohort stochastically dominates the productivity distribution of firms from the same cohort that stopped exporting later on. 15 Results are reported in table 6.
[ Table 6 near here]
For East Germany the hypothesis that there is a market driven selection process in which those export starters that have a low productivity at starting time fail as a successful exporter in the year after the start, and only those that were more productive continue to export, can be rejected for all four cohorts and both for labour productivity measured as sales per employee in the start year and labour productivity that the distributions of the share of exports in total sales in the start year differ for survivors and non-survivors on the export market, too. The same holds when the share of exports in total sales is measured in percent of the 4digit-industry mean value in the start year.
[ Table 8 near here]
To summarize, on the one hand we have no empirical evidence for a negative impact of a smaller firm size in the start year on the chance to survive on the export market. Starting with a higher share of exports in total sales, on the other hand, tends to increase the probability to stay on the export market. A higher share of exports in total sales from the outset seems to indicate that a firm and its products are better suited for the foreign market, and such firms can be found among the smaller and the larger firms from a cohort of export starters.
Conclusions
This study documents that the overall impact of export starters from an entry cohort on total exports in German manufacturing is tiny not only in the start year but over the next five years, too. This is due to the rare events nature of entry into export markets, the small size of enterprises that start to export, the small fraction of exports in total sales at start time, the shrinking of cohorts of starters over time, and the absence of a massive growth rate in the exports of surviving export starters. This big picture for Germany, one of the most important actors on the world market for goods, then, is very different from the evidence reported for developing countries by Eaton et al. (2008) for Colombia and by Freund and Pierola (2010) for Peru.
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Does this mean that export starters are unimportant for German exports, and for the development of the German economy as a whole, and that economic policy
should not care about obstacles to export entry? I doubt. As has been pointed out in section 3 above export starters are a very heterogeneous group. While many of them are very small, some are rather large; while many of them export a small share of their products only, others have a rather large ratio of exports to sales from the beginning; and while many members of a starter cohort leave the export market after a short visit, others stay over the years and grow. Low barriers to entry into export market may help to increase the number of firms that successfully act on the world market in the future, and that contribute to economic growth more than marginally over the years. ______________________________________________________________________________________________________________________________________________ Note: Export starters are firms that sold products on the national market only in year t-3 to t-1 and exported in year t; incumbent exporters are all exporting firms in year t that are not classified as export starters. Table 4 : Post-entry performance of cohorts of export starters in German manufacturing industries _______________________________________________________________________________________________________________________ W e s t G e r m a n y E a s t G e r m a n y 
26
